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ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 


SPECIFICATION 

FIELD OF THE INVENTION 

This invention relates to apparatus used in the assembly and 
structure of tables, benches, sawhorses, sawhorses with 
M.Q lumber fences, scaffolds, platforms, picnic tables and like 
O structures. It is convenient to be able to assemble such a 
m structure at the site at which- the structure is to be used, 
ill The structures would often be too heavy or unwieldy to 

transport readily to the site, particulary picnic tables or 
large sections of scaffolding. In the case of sawhorses, it 
•J is moreover an advantage to assemble a sawhorse or chopsaw 
^ table that is customized to the sawyer's height and task, in 
order that he can do his sawing at a comfortable level, 
typically somewhere between the sawer's knee and chest, 
according to his preference and the size and shape of the 
lumber to be sawn. 

DESCRIPTION OF THE PRIOR TECHNOLOGY 
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Kindly acknowledge delivery of the enclosed documents by 
appropriately endorsing and returning to me the enclosed 
copy of this letter. There exist a variety of simple joints 
and brackets used to join pieces of wood together to make a 
table, sawhorse or other legged structure out of timber. 
Generally such devices are shaped simply to fit the required 
pieces of wood placed into a platform support orientation, 
and are then nailed or screwed- to the respective pieces of 
wood to join them and thereby attempt to retain them in that 
;=r; orientation. The difficulty with such devices is that the 
o configuration is weakened by a load being placed upon the 
;M sawhorse structure. The legs tend to splay to the point of 
Zi collapse under a load, the nails or screws can be worked 
% loose by such pressure, and the whole structure can easily 
become wobbly and unstable. 


SUMMARY AND OBJECTS OF THE PRESENT INVENTION 

The present invention provides a combination that joins 
pieces of lumber to form a table, bench, sawhorse, scaffold, 
or like structure in such a way that assembly is very easy, 
and yet the resulting structure is rigid, stable, and 
increasingly rigid and stable upon a load being placed on 
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the structure. The combination can be readily transported to 
a construction site or recreation site and used there to 
assemble a picnic table, a bench, a sawhorse, a scaffold or 
a similar structure, with available lumber, cut to form the 
desired height for the structure. 

In particular, the invention discloses a U-beam top joint 
with lumber end gripping means and a U-beam splay bar, which 
are used in pairs or greater multiples to hold pieces of 
lumber in the required position to form a support structure 
:3 such as a table, bench, sawhorse, or scaffold. The U-beam 
O top joint with lumber end gripping means comprises at least 
iljj one strong support U-beam affixed to strong inward facing 

end brackets, the U-beam adapted to support a cross-beam 
^ lumber top for the structure and the inward facing end 
brackets having a pair of angled inside ends to fit a top 
portion of a pair of angled lumber legs flanking the 
ffi cross-beam lumber top. The U-beam splay bar comprises a 

strong U-beam re-formed at each end into two angled outward 
facing end brackets to fit a middle portion of the pair of 
angled lumber legs. The U-beam top joint with lumber end 
gripping means and the U-beam splay bar interact with the 
lumber legs and cross-beam such that an increase in load on 
the cross-beam causes a proportional increase in the 
rigidity and stability of the structure. This is 
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accomplished by having the inner sides of the top portion of 
the lumber legs press against the sides of the cross-beam 
lumber top, which also rests on the top surface of the top 
joint. When the U-beam top joint with lumber end gripping 
means is in position, it retains the the top portion of each 
of the lumber legs in a position against the sides of the 
cross-beam lumber top, while the U-beam splay bar forces the 
middle portion of the legs apart. The U-beam top joint with 
lumber end gripping means thereby acts as a pivot on each 
lumber leg to press the inner side of the top portion of 

J3 each of the lumber legs against the respective sides of the 

O cross-beam lumber top. 

: y, A preferred embodiment of the invention is to have the 
2 U-beam top joint and the U-beam splay bar made out of molded 
aluminum, or out of extruded and welded 1/8" thick aluminum, 
which can be transported to the required site in a small 
— 1 package. Once there, on-site lumber could be used with the 
invention to make the desired structure. Alternatively, the 
lumber required for the table or like or like structure 
could be previously cut and transported in an assembled, 
compact pile, without taking the extra space during 
transportation that an assembled table, bench, sawhorse, or 
like structure would take up. Once the leg and top timbers 
are cut to an appropriate length for a sawhorse, for 
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example, the assembly time is approximately thirty seconds. 
Likewise the support frame for a picnic table can be 
assembled in approximately thirty seconds, leaving only the 
table top to be secured. 

The assembly is accomplished with the pieces upsidedown from 
their orientation in the final working structure. The 
cross-beam lumber top is placed upsidedown on the ground. A 
pair of top joints are place upsidedown on the cross-beam 
lumber top, adjacent to either end thereof, with the two 
:i; angled end brackets of each of two U-beam top joints 
O protruding respectively on each side of the cross-beam 
^ lumber top, A lumber leg top is inserted into each of the 
i L "~ two spaces formed between the cross-beam lumber top and the 

two angled end brackets of one of the rectangular top 
'f: joints. The U-beam splay bar is then placed between the two 
w lumber legs, with its outward facing end brackets 
W respectively fitting a middle portion of the lumber legs. 
The assembler then presses down on the U-beam splay bar to 
force the middle portion of the lumber legs as far apart as 
the top ends (still upsidedown on the ground) of the lumber 
legs that are pivot ted against the cross-beam lumber top 
(also still on the bottom) will allow. One or more nails or 
screws should be inserted through each of the the brackets 
of the U-beam splay bar and into each the lumber legs. 

5 


Another pair of lumber legs and U-beam splay bar are 
likewise assembled on the remaining 1 end of the cross-beam 
lumber top in the other top joint. The support structure can 
thereby be made into a rigid unit from the various pieces of 
lumber and the interaction of the top joints and the splay 
bars. The entire assembled structure can then be inverted 
into its working, upright orientation. 

A pair of such benches made with this angled gripping joint 
combination can be themselves joined to make a larger 
::n structure. If a pair of benches are joined by a transverse 
Q length of lumber through the side brackets of each of two 
^ aligned pairs of top joints, the resulting structure can 
jy^ form the base for a work platfcprm or a camper top stand, or 
;L to form a four- sided safety barrier around a hazard, or can 
y ; be used as the base for another couple of such structures, 
G integrated with several more lumber lengths to make a picnic 
TO table. 

Such tranverse lumber lengths can also be used as a support 
fence for large pieces of lumber that is to be sawn on a 
sawhorse. Similarly, a chopsaw table can be assembled in 
approximately two minutes, by aligning a pair of sawhorses 
lengthwise that have been assembled with the combination of 
the present invention, and bolting a chopsaw at each end of 
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its base to a board affixed to the respective bottom ledge 
of the middle two U-beam top joints. Multiple units of top 
joints and splay bars can be used to erect a stable 
sawhorse, work bench, work table, scaffold or platform of 
extensive length, width and height, limited only by the 
lengths of lumber available for the purpose. 

The top joints in combination with the splay bars can be 
used to make a scaffold support with a cross-beam in joist 
orientation, that is, with its -width vertical and resting on 
its long and narrow surface to span a considerable distance 
or to support a heavy weight. This assembly can be formed by 
using doubled-up lumber legs in each angled end of the 
U-beam top joint with lumber end gripping means and in each 
bracket of the U-beam splay bar, such that one lumber leg of 
each doubled-up set is longer than the other, the top of the 
longer leg thereby gripping a middle portion of the vertical 
extent of cross-beam while the top of the shorter lumber leg 
grips a bottom portion of the vertical width of the 
cross-beam. The cross-beam is thereby held in joist 
orientation, and can perform its support function, allowing 
a greater load to span ratio, than if the cross-beam were in 
a flat orientation. 


The height of the working surface of the sawhorse, saw 
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table, scaffold or other support structure can be varied 
simply by changing the length of the angled legs that are 
inserted into the top joints and the splay bars. By using a 
different length of lumber legs at one end of the sawhorse, 
chopsaw table, or scaffold support than at the other, it is 
possible to erect such a device that is suitable for various 
slopes or stairs, 

DESCRIPTION OF THE DRAWINGS 

O Figure 1 is an end perspective of the U-beam top joint with 
•jv: lumber end gripping means. 

:L Figure 2 is a side view of the U-beam top joint with lumber 
:- : end gripping means. 

ffi Figure 3 is a top view of the U-beam top joint with lumber 
end gripping means , 

Figure 4 is an isometric perspective of the U-beam top joint 
with lumber end gripping means. 

Figure 5 is an isometric perspective of the U-beam splay bar 
of the combination. 
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Figure 6 is a side view of the U-beam splay bar of the 
combination. 

Figure 7 is a top view of the U-beam splay bar of the 
combination. 

Figure 8 shows the first stage in assembling a sawhorse, 
using an inverted U-beam top joint with lumber end gripping 
means on a lumber cross-beam and two lumber legs, 

:; n Figure 9 shows the next stage, using the assembly of Figure 
8 in combination with the U-beam splay bar. 

\T Figure 10 shows an isometric view of the upright sawhorse 
;|L formed by repeating the stages shown in Figures 8 and 9. 

P Figure 11 shows an end view of a scaffold support formed by 
ffi the top joints and splay bars in conjunction with doubled-up 
lumber legs. 

Figure 12 shows a front view of a chopsaw bolted to a pair 
of the sawhorses assembled with the top joints and splay 
bars . 
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Figure 13 shows an isometric view of the chopsaw and 
sawhorse structure, with lumber support fence structures 
inserted into the side brackets of the U-beam top joints. 

Figure 14 shows an isometric view of a safety barrier made 
with a pair of sawhorses joined by 2 X 4 inch lumber beams 
inserted through the side brackets of the U-beam top joints. 

Figure 15 shows a camper top supported by a sawhorse 
structure, with a table top structure inserted into the side 
brackets of the U-beam top joints. 

Figure 16 shows a perspective of the end of a picnic table 
formed by joining two benches each built using the angled 
;L gripping joint combination, with a lumber length through the 
;^ side brackets of the U-beam top joints of the benches and 
Q through the side brackets of the splay bars of the table 
m structure, which is also built using the angled gripping 
j oint combination . 

DETAILED DESCRIPTION 

Referring to Figures 1, 2, 3 and 4, the U-beam top joint 
with lumber end gripping means comprises a side U-beam 1 and 
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a side bracket beam 2, and inward facing end brackets 3 and 
4. The side U-beam 1 and the side bracket beam 2 are welded 
molded onto the inward facing end brackets 3 amd 4 such that 
the U-beam top joint with lumber end gripping means has an 
overall rectangular shape when viewed from the top as in 
Figure 3, The inward facing end bracket 3 has an inward 
facing lumber leg pivot surface 6 that is at an obtuse angle 
with respect to the top of the side beams 1 and 2, as shown 
in Figure 2. Angle X should equal angle Y. To provide for a 
stable splay of legs, each of angles X and Y should be an 
:0 angle of 105 degrees, or in the range of 100 - 120 degrees. 
;j~ The side U-beam 1 and the side bracket beam 2 have vertical 
;J flanks 60 and 5 respectively. The inward facing lumber leg 
^ pivot surface 6 has parallel flanks 7 and 8 affixed to its 
;L sides and extending perpendicular to the inward facing 
f\ lumber leg pivot surface 6. Symetrically, the inward facing 
Q lumber leg pivot surface 9 of the inward facing end bracket 
H 4 has parallel flanks 66 and 67. The inward facing end 
bracket 4 is thus likewise formed and affixed to the 
opposite ends of the side U-beam 1 and the side bracket beam 
2, to form a symetrical inward facing lumber leg pivot 
surface 9. The side U-beam 1 has upper ledge 80 and lower 
ledge 81, which enable the joint to be secured around other 
joining lengths of lumber in a structure. Additionally and 
for greater versatility, the side bracket beam 2 has 


enclosing side brackets 82 and 83 through which joining 
lengths of lumber could alternatively be inserted. The upper 
ledge has been pre-drilled with holes 84, 85, and 86, and 
the lower ledge has like holes, such as at 87. The side 
bracket beam likewise has such predrilled or pre-formed 
holes, 88, 89, 90, 91, 92, 93, 131, 132, 133, and 134, 
through which nails or screws can be inserted to secure a 
lumber length in the side U-beam 1 or the side bracket beam 
2. 

Referring to Figures 5, 6, and 7, the U-beam splay bar 
^ comprises a sturdy U-beam 15, joining two outward facing end 
^ brackets 16 and 17. The outward facing end bracket 16 has an 

outward facing lumber leg guiding surface 18, between 
:^ parallel flanks 19 and 20. The outward facing lumber leg 
f[ guiding surface 18 is fixed at the same obtuse angle X with 
O respect to the length of the U-beam 15, as the inward facing 
ffi lumber leg pivot surface 4 of the U-beam top joint with 
lumber end gripping means is with respect to the length of 
the side U-beams and the side bracket beam 2 is in Figure 3 . 
The other outward facing end bracket 17 is likewise formed 
and affixed with its outward facing lumber leg guiding 
surface 48 at a symetrical obtuse angle Y with respect to 
the U-beam 15, as shown in Figure 6. The outward facing 
end brackets 17 also has a pair of parallel flanks 46 and 
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47. The flanks 19, 20, 46 and 47 extend perpendicular along 
opposite sides of the respective outward facing lumber leg 
guiding surfaces 18 and 48. The inward facing lumber leg 
pivot surface 6 of the inward facing end bracket 3 of the 
U-beam top joint with lumber end gripping means shown in 
Figures 1-4 and the outward facing lumber leg guiding 
surface 18 of the outward facing end bracket 16 of the 
U-beam splay bar of Figure 5-7 are thus both angled to fit 
a lumber leg that is placed in them at the same obtuse angle 
with respect to the length of the top joint and to the 
.5 U-beam splay bar. The other inward facing end bracket 4 
Jh: of the U-beam top joint with lumber end gripping means and 
^ the other outward facing end bracket 17 of the U-beam splay 

bar likewise provide a symetrical angle for another lumber 
;;L. l e 9- Like the top joint, the U-beam splay bar also has a 
y[ side bracket beam 70, with enclosing side brackets 71 and 
O 72. 

The U-beam splay bar can be welded, molded or otherwise 
formed to make its outer end brackets 16 and 17. An efficient 
way to form the outer end brackets is to cut the seams of a 
U-beam a short distance from each end thereof, then to bend 
the middle surface between the flanks of the U-beam, and 
finally to weld the resulting lumber leg guiding surface 
into position between the flanks at the desired angle. The 
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outer end brackets 16 and 17 of the U-beam splay bar have 
been pre-drilled or formed with holes 21, 22, 23 and 24 
respectively, in order to facilitate the placement of 
retaining nails or screws into the lumber legs to be used 
with the U-beam top joint with lumber end gripping means and 
U-beam splay bar. 

Referring to Figure 8, a lumber cross-beam 25 is laid on the 
ground. On top of it is placed an upside down U-beam top 
joint with lumber end gripping means, with its inner end 
;i j=j brackets 3 and 4 protruding over each side of the lumber 

cross-beam 25. The top portions 26 and 27 of each of a pair 
|l: of inverted lumber legs 28 and 29 is inserted in the 
f: direction of the arrows through the inner end brackets 3 and 
4 respectively on each side of the lumber cross-beam 25. 

G Referring to Figure 9, a U-beam splay bar is placed between 
to the the middle portions 30 and 31 of the lumber legs 28 and 
29 such that the outward facing lumber leg guiding surfaces 
of the outward facing end brackets 16 and 17 of the U-beam 
splay bar respectively align with the inward facing lumber 
leg pivot surfaces of the inward facing end brackets 3 and 4 
of the U-beam top joint with lumber end gripping means. The 
assembler then presses down on the U-beam 15 of the U-beam 
splay bar in the direction shown by the arrow until the 
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U-beam splay bar forces the middle portions 3 0 and 31 apart 
and pivots the top portions 26 and 27 of the lumber legs 28 
and 29 against the lumber cross-beam 25, the entire assembly 
becoming rigid in the process. The U-beam splay bar is then 
nailed or screwed into the rigid lumber legs 28 and 29 
through the holes 22 and 24 . 

A second U-beam top joint with lumber end gripping means, a 
second pair of lumber legs, and a second U-beam splay bar 
are then used at the opposite end of the lumber cross-beam 

|l 25 to assemble another set of rigid legs gripping the lumber 

|k cross-beam 25, 

;J; Referring to Figure 10, the resulting assembled sawhorse is 
;!L shown turned upright and ready for work, with its lumber 
m legs 29 and 28, its second pair of lumber legs 52 and 53, 
O its second U-beam top joint with lumber end gripping means 
m 50, its second U-beam splay bar 51, its cross-beam 25, and 

the first U-beam top joint with lumber end gripping means 54 

and the first U-beam splay bar 55. 

Referring to Figure 11, a second, longer pair of lumber legs 
39 and 40 are doubled-up with the lumber legs 29 and 28 in 
the first U-beam top joint with lumber end gripping means 54 
and the first U-beam splay bar 55 in order to provide four 
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gripping edges 41, 42, 43, and 44 on the lumber cross-beam 
joist 45 and to keep it from tipping sideways under a load. 
If the lumber cross-beam joist were just balanced on the top 
joints without the gripping edges, it would easily tip over 
from a load moving laterally. The lower gripping edges 42 
and 44 stabilize the lumber cross-beam joist 45, and the 
upper gripping edges 41 and 43 provide even greater 
stability against the possible leverage effect on the lower 
gripping edges if a load on the lumber cross-beam joist 45 
were to be moved laterally. This configuration is therefore 
suitable for use as a scaffold support. 

Referring to Figures 12 and 13, two sawhorses formed as 
described above, are lined up in order that a chopsaw 32 
can be attached by nutted bolts 13 and 75 to ledges 33 and 
81 affixed to the top joints 71 and 54 on the respective 
sawhorses. The U-beam top joint with lumber end gripping 
means 54 in this configuration has its ledge 81 facing 
outwards (instead of inwards under the lumber cross-beam 25 
as in Figure 9) . The right lumber legs 69 and 169 of the 
left sawhorse are adjacent to and below the chopsaw 32, 
while the far left lumber legs 170 and 171, could be as far 
away as is desired to support the lengths of lumber to be 
sawn. Washers can be used to adjust the height of the 
chopsaw to align its lumber support surface 73 with the tops 
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76 and 74 of lumber cross-beams 77 and 25. Lumber guiding 
fences 68 and 72 are nailed to* the back of the lumber 
cross-beams 77 and 25 respectively. The lumber fence support 
beams 180, 181, 182 and 183 are inserted into the side 
brackets 184, 185, 186, and 187 respectively in order to 
support lengths 190 and 191 of lumber prior to being cut. 

Referring to Figure 14, lumber side beams 192 and 193 have 
been inserted through aligned side brackets 193 and 186 and 
aligned side brackets 185 and 187 respectively, to join the 
2 two sawhorses 200 and 201 formed with their respective top 
'P joints. An effective and sturdy safety barrier results to 
If: surround the hazardous hole 203. 

L Referr ing to Figure 15, the sawhorse 2 00 not only supports 
m the camper top 204, but also enables the platform 205 to be 
O attached and supported by the lumber beams 192 and 193 
inserted into the side brackets of the top joints of the 
sawhorse, as shown at side brackets 187 and 206. 

Referring to Figure 16, the end of a picnic table 100 is 
shown, formed by joining two benches 101 and 102 each built 
using the angled gripping joint combination, with a lumber 
length 95 extending through the enclosing side brackets 96 
and 97 of top joint 207 of one bench, through the aligned 

17 


and enclosing side brackets 98 and 99 of the U-beam splay 
bar 208 of the first table top support structure, through the 
aligned and enclosing side brackets 209 and 210 of the 
U-beam splay bar 211 of the second table top support 
structure, and finally through the aligned and enclosing 
side brackets 212 and 213 of the top joint 214 of the other 
bench. The first table top structure is also joined to the second 
table top by means of a joining lumber length 215, that extends 
through the side brackets 216 and 217 of one top joint and 
side brackets 218 and 219 of a second top joint. The table 
.J top beams 200 and 221 are secured directly by the two table top 
r- structures formed with the angled gripping joint 

combination, while the interspaced table top beams 222, 223, 
;^ and 224 are nailed or screwed to the joining lumber length 215. 
% The angled gripping joint combination thus not only secures 
;ff^ individual support structures, but also enables joining 
O pieces of lumber to integrate and further secure a larger 
m structure, with the U-beam top joints interacting not only 
with the U-beam splay bars of their own immediate support 
structures, but also interlinking with the U-beam splay bars 
of other such support structures . 

The U-beam top joint with lumber end gripping means can be 
made to any size necessary to fit around the various 
dimensions of lumber legs and lumber cross-beams. The U-beam 
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splay bar can likewise be made having any necessary size of 
outer bracket and length of bar to fit the lumber legs and 
place them at the desired angle with respect to each other 
in the assembled sawhorse. The enclosing side brackets can 
likewise be made to accomodate typical lumber dimensions. 
For example, where the lumber legs are nominally "2 by 4" 
pieces of lumber, rough finished to approximately 1 1/2 
inches by 3 1/2 inches, and the lumber cross-beam is "2 by 
6", rough finished to approximately 1 1/2 inches by 5 1/2 
inches a top joint having an opening of 4 inches between 
;J parallel side beams and 8 3/4 inches between the parallel 
jU top edges of the inward facing lumber leg pivot surfaces of 
the inward facing end brackets, would ccommodate the pieces 
f~ with ample tolerance for their insertion and yet would 

enable the required rigidity once the leg speader is pressed 
m into position. That is, a toleirance of approximately 1/2 
O inch between the flanks of the end brackets and a finer 
ffi tolerance of approximately 1/4 inch between the parallel top 
edges of the inward facing lumber leg pivot surfaces of the 
inward facing end brackets, works well. A U-beam splay bar 
of 13 inches between the parallel top edges of the outward 
facing lumber leg guiding surfaces of the outward facing end 
brackets would give a stable spread of the lumber legs once 
inserted and used in combination with the U-beam top joint 
with lumber end gripping means proportions noted above. 
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The within-described invention may be embodied in other 
specific forms and with additional options and accessories 
without departing from the spirit or essential 
characteristics thereof. The presently disclosed embodiment 
is therefore to be considered in all respects as 
illustrative and not restrictive, the scope of the invention 
being indicated by the appended claims rather than by the 
foregoing description, and all changes which come within the 
meaning and range of equivalence of the claims are therefore 
: 5 n intended to be embraced therein. 
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ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 


CLAIMS 
I claim: 

1. An angled gripping joint combination for support 
structures, comprising a U-beam top joint with lumber end 
gripping means and a U-beam splay bar for use with a pair of 
lumber legs and a lumber cross-beam, the U-beam top joint 
having a side U-beam, and a side flat beam joining a pair of 
iq spaced inward facing end brackets, each such bracket adapted 

to abut three sides of a lumber leg while allowing a fourth 
;^ side of the lumber leg free to pivot away from the bracket 
•L, until pressing a top edge of the fourth side against the 
y\ lumber cross-beam when the lumber cross-beam is positioned 
C on the side beams, each such bracket having an inward facing 
m lumber leg pivot surface that is at an obtuse angle with 

respect to a top surface of the side beams, the U-beam splay 
bar having at each end thereof a spaced pair of outward 
facing end brackets, each having an outward facing lumber 
leg guiding surface that is fixed with respect to the bar at 
a like obtuse angle to that of the inward facing lumber leg 
pivot surface with respect to a top surface of the side 
beams . 
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2. The combination of Claim 1, in which there are side 
enclosing brackets affixed to the side beam of the U-beam 
top joint. 

3. The combination of Claim 1, in which there are side 
enclosing brackets affixed to a side of the U-beam splay 
bar. 

4. The combination of Claim 1, in which there are side 

^ enclosing brackets affixed to the side beam of the U-beam 
;k top joint and side enclosing brackets affixed to a side of 
the U-beam splay bar. 

5. The combination of Claim 4 , ' in which the outward facing 
m brackets each have a pair of parallel flanks extending 

O perpendicular along opposite sides of each of the outward 
m facing lumber leg guiding surfaces. 

6. The combination of Claim 5, in which the parallel flanks 
have holes through which a retaining nail could be inserted 
into a lumber leg. 

7. The combination of Claim 6, comprising a second 
combination of the U-beam top joint with lumber end gripping 
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means and the U-beam splay bar, a lumber cross-beam, and 
four lumber legs. 

8 . The method of using the combination of Claim 7 to 
assemble a sawhorse, comprising the steps of: 

a) placing a U-beam top joint with lumber end 
gripping means upsidedown across an end portion of a 
lumber cross-beam, with the inward facing end 
brackets protruding respectively over each side of 
the lumber cross-beam; 

b) inserting a top portion of an inverted lumber leg 
into each inward facing end bracket such that the 
top portions flank the lumber cross-beam; 

c) placing a U-beam splay bar between middle 
portions of the lumber legs such that the U-beam 
splay bar with lumber splaying means 's outward 
facing lumber leg guiding surfaces align with the 
inward facing lumber leg pivot surfaces of the top 
joint; 

d) pressing down on the U-beam splay bar until it 
forces the middle portions apart and pivots the top 
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portions of the lumber legs against the lumber 
cross-beam and the entire assembly becomes rigid; 

e) putting retainers through the flanks of the 
outward facing end brackets and into the lumber 
legs; 

f) repeating steps a) through e) with another top 
joint, pair of lumber legs, and U-beam splay bar at 

an opposite end of the lumber cross-beam; 

g) turning upright the entire assembly. 

9. The combination of two sets of the combination of Claim 
7, in which two of the four top joints have a support ledge 
formed by a U-beam to which a chopsaw base can be bolted. 

10. The method of using the combination of Claim 9 to 
assemble a chopsaw table, comprising the steps of: 

a) repeating the steps of Claim 8; 

b) aligning the two lumber cross-beams with the two 
support ledges adjacent and spaced a chopsaw base 
apart ; 
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c) bolting a chopsaw onto the ledges between the two 
assemblies; 

d) inserting lumber fence support beams into the 
side brackets into the side enclosing brackets of at 
least two of the U-beam top joints, perpendicular to 
the lumber cross-beams. 

11. The combination of Claim 7, comprising additionally a set 
J of four longer legs of lumber; 

;^ 12 . The method of using the combination of Claim 11 to 
;r assemble a scaffold support, comprising the steps of 
^ doubling up a longer leg of lumber with each of the lumber 
m legs and extending a top portion of each of the longer legs 
O of lumber above the top portion of the respective lumber 
m legs to provide four gripping edges at each end of a 
cross-beam in a joist orientation on the top joints. 

13 . The combination of two sets of the combination of 
Claim 7, are aligned width-wise and joined by lumber lengths 
inserted perpendicular to the lumber cross-beams through 
aligned side enclosing brackets on the respective sets. 
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14. The combination of multiple sets of Claim 7, in which a 
bench and table structure is formed by lumber lengths 
inserted through side enclosing brackets affixed to side 
beams of U-beam top joints of at least one bench structure 
and inserted through side enclosing brackets affixed to 
sides of U-beam splay bars of at least one table structure 
aligned therewith. 
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ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 
ABSTRACT OF THE DISCLOSURE 

This invention relates to apparatus used in the assembly and 
structure of tables, benches, sawhorses, and scaffolds. In 
particular, the invention discloses a U-beam top joint with 
lumber end portion gripping means used in combination with a 
U-beam splay bar, which are used in pairs or greater 
multiples to hold pieces of lumber in the required position 
^ to form the desired structure. The U-beam top joint with 
:;I lumber end gripping means comprises at least one U-beam 
}f; adapted to support a cross-beam of horizontal lumber to form 
;+= the top of the structure, and affixed to inward facing 
^ angled end brackets to fit a top portion of each of a pair 
m of angled lumber legs flanking the cross-beam lumber top. 
p The U-beam splay bar comprises at least one U-beam having at 
■gk each end thereof two angled outward facing end brackets 

adapted to fit a middle portion of the pair of angled lumber 
legs. The combination can be readily transported to a 
recreation or construction site and used to assemble a 
picnic table, bench, sawhorse with lumber fence, bench, 
scaffold or like structure with available lumber, cut to 
form the desired height for the structure. The U-beam top 
joint with lumber end gripping means and the U-beam splay 
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bar interact with the lumber legs and cross-beam such that 
an increase in load on the cross-beam causes a proportional 
increase in the rigidity and stability of the structure. The 
U-beam top joint and the U-beam splay bar each have side 
lumber brackets by which multiple top joints and splay bars 
can be linked to each other. 
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UNITED STATES 
APPENDIX B 


Declaration -- Original Application 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
below next to my name; 

I verily believe I am the original, first and sole 
inventor of the invention entitled: 

ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 

which is described and claimed in the attached specification; 

I acknowledge the duty to disclose information which is material to 
the examination of this application in accordance with Title 37, 
;Q Code of Federal Regulations, Sec. 1.56(a), 

;h 1 hereby state that I have reviewed and understand the 
O contents of the above identified specification, including 
m the claims, as amended by any amendment referred to above; 

'j* I do not know and do not believe that the invention was ever known 
or used in the United States of America before my invention 
thereof ; 

I do not know and do not believe that the invention was ever 
y] patented or described in any printed publication in any country 
;g before my invention thereof or more than one year prior to this 
! y application; 

ffl I do not know and do not believe that the invention was in public 
use or on sale in the United States of America more than one year 
prior to this application; 

I acknowledge my duty to disclose information of which I 
am aware which is material to the examination of this 
application; the invention has not been patented or made the 
subject of an inventor's certificate issued before the 
date of this application in any country foreign to the 
United States of America on an application filed by me or 
my legal representatives or assigns more than twelve months 
prior to this application. 

I hereby claim foreign priority benefits under Title 35, United 
States Code, Sec 119 of any foreign application (s) for 
patent or inventor's certificate listed below and have also 


identified below any foreign application for patent or 
inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

Prior Foreign Application (s) (if any) 


none 


I hereby claim the benefit under Title 35, United States code, Sec 
120 of any United States applications listed below and, insofar as 
the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, 
Sec. 112, I acknowledge the duty to disclose material information 
as defined in Title 37, Code of Federal Regulations, Sec. 1.56(a) 
which occurred between the filing date of the prior application and 
the national or PCT international filing date of this application- 


none 


Full Names of inventor: 


Family Name First Given Name Second Given Name 

Nichol James w. 
Residence and Citizenship: 

City State or Foreign Country Country of Citizenship 

Nakusp, B.C. Great Britain 

Send correspondence to: James W. Nichol, c/o Paul D. Gornall 

Barrister & Solicitor, 960 - 355 Burrard St., Vancouver, 
B.C., V6C 2G8 , Canada 


Direct telephone calls to: (604) 681-7932 

I hereby declare that all the statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
section 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Signature of inventor 

^/-O 7^,^ ( ^-C' Date: May 12, 1998 

James W. Nichol 
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VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS (37 
CFR 1.9(f) and 1.27(b) - INDEPENDENT SOLE INVENTOR 

As below named inventor, I hereby declare that I qualify as an 
independent sole inventor as defined in 37 CFR 1.9(c) for purposes 
of paying reduced fee under section 41(a) and (b) of Title 35, 
United States Code, to the Patent and Trademark Office with regard 
to the invention entitled 

ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 
described in the specification filed herewith. 

I have not assigned, granted, conveyed or licensed and are 
under no obligation under contract or law to assign, grant, 
convey or license, any rights in the invention to any person 
who could not be classified as an independent inventor under 37 CFR 
1.9(c) if that person had made the invention, or to any concern 
which would not qualify as a small business concern under 3 7 CFR 
p 1.9(d) or a nonprofit organization under 37 CFR 1.9(e). 

J Each person, concern or organization to which I have 

;j== ; assigned, granted, conveyed, or licensed or are under an 

obligation under contract or law to assign, grant, convey, 
I; or license any rights in the invention is listed below: 


L 1 acknowledge the duty to file, in this application or 
u patent, notification of any change in status resulting in 
jyi loss of entitlement to small entity status prior to paying, 
W or at the time of paying, the earliest of the issue fee or 
y any maintenance fee due after the date on which status as a 
:.n small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all the statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under section 1001 of 
Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the 
application or any patent issuing thereon, or any 
patent to which this verified statement is directed. 

Signature of inventor 


[x] none 



May 12, 1998 
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STATEMENT OF PRIOR ART 


James W. Nichol 

c/o Paul D. Gornall, Barrister & Solicitor 
960 - 355 Burrard St. 
Vancouver, B.C. Canada V6C 2G8 

May 12, 1998 


Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

Re: inventor: James W. Nichol 

Title: ANGLED GRIPPING JOINT COMBINATION FOR SUPPORT STRUCTURES 
U.S. patent application 

Please be advised that I am aware of the following patents 
that may be relevant to this application: 

United States no.'s 4,238,001 

4,515,243 
4,681,187 
5,170,861 
5,215, 162 
5,269,394 
5, 351, 785 


Respectfully submitted, 
James W. Nichol 


